
Chapter 9 

Pressure Buildup Test

林再興 教授
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The Ideal Buildup Test (I)

(Determination of permeability)

• Assumptions:  

– Reservoir is homogeneous, slightly compressible, single phase.

– Infinite acting

– Ei or log approximation is applied

– Horner’s pseudo-producing time application is applicable 
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The Ideal Buildup Test (II)

(Determination of skin factor)
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Solution：
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Actual Buildup Test － Flow regions
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Actual Buildup Tests －
Deviations from assumptions in ideal test theory
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Actual Buildup Tests-

Qualitative behavior of field tests

17

damage bore with well(2)

damage ellbore without w(1)

flow)after  no(with  damage  wellboreofEffect - 

(ETR)region  Early time-



18

afterflow with (2)

 afterflow without (1)

damage)formation (with  afterflow ofEffect -



19

 welled(2)Fractur

 wellfractured-(1)Non

 wellfracturedlly hydraulica ofEffect -



20

area drainagein center -off  well(2)

area drainagein  centered  well(1)

location  wellproduction a ofeffect boundary ---

 (LTR)region  time-Late



Effect and Duration of Afterflow

• Several problems that afterflow affects the buildup test analysis

(1) delay in the beginning of the MTR, ……

(2) total lack of development of the MTR in some cases, ……

(3) development of several false straight lines, ……
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• The characteristics of afterflow on a pressure buildup test plot

-- In Horner plot 

(1) a laze S-shape at early time

(2) In some tests, parts of the S-shape may be missing in

the time range during which data have been recorded 
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Example 2.2 – Finding the end of wellbore storage distortion
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Determination of Permeability

(procedure)
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Well Damage and Stimulation
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Analysis of Hydraulically Fractured Wells

(Vertical fractures)
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Pressure Buildup for Hydraulically Fractured Wells

--Formation linear flow
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Pressure Buildup for Hydraulically Fractured Wells

--Pseudo-radial flow
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Pressure Level in Surrounding Formation
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Original reservoir pressure

• For an infinite acting 

reservoir and for a well 

in a new reservoir (No 

pressure depletion)
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• For a reservoir with one or 

more boundaries relatively 

near a test well (pressure 

depletion is negligible)



Original reservoir pressure (cont.)

• False pressure

48

P*



Static drainage-area pressure (p)





methodMuskat    modified  The (2)

method  *por    method,  (MBH) Hazebroek -Brons-Matthews  The (1)

  well  tested  theof  shape  area-drainage  for  the 39)-(p.36      

G  2.17ough  2.17A  thr figs from  curveproper      theChoose  (3)

 :shape  area  drainage    theEstimate  (2)

*.

1   toline  time-midde    theeExtrapolat  (1)

method  MBHor    method  *P

p
t

tt
vspofplotthein

t

tt

p

wf

p



















49



50



51



52



53



54



55



56



   

 ) t(Cln   P

2.17G)-2.17A (figs  achievedbeen    has  flow  statestaady  -pseudoAfter  

-----  2.6 Example   -----

accuracy.great  h  known  wit  always                          

not    are which  ,and  assuch    properties                          

  fluid  and reservoir   of  estimates  and  shape,  and                          

  size  area-drainage  of  knownledge  requires  isIt    :gesDisadvanta

slops.  area-drainage  of  varity    widea    toapplicable                     

  isit    and  MTR    thebeyond  data  reguirenot    doesIt    :Advantages

303.2
*  (5)

;6.162

*303.2

/6.70

*102.64
  Estimate  (4)

DAADMBH

4-















t

DMBH

p

DMBH

t

p

c

mp
pp

plotHornerintimeproducingt
kh

Bq
mwhere

m

pp

khBq

pp
pfindand

Ac

kt







57



Modified Muskat Method
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Reservoir Limits Test (Ⅰ)
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Reservoir Limits Test (Ⅱ)

)4()
3792

(6.70

3792
6.70log6.162

)
3792

(6.70

)
)(

3792
(6.70ln6.70

)
3792

(
)(

6.70

)
)(

3792
(6.70ln6.70

)1(

2

2

2

2

2

2















































































 

































































tk

Lc
Ei

kh

Bq

kt

Lc
Ei

kh

Bq

t

tt

kh

Bq
pp

tk

Lc
Ei

kh

Bq

tk

Lc
Ei

kh

Bq

t

tt

kh

Bq
pp

tttttFor

tk

Lc
Ei

kh

Bq

ttk

Lc
Ei

kh

Bq

t

tt

kh

Bq
pp

EqFrom

t

p

tp

wsi

t

p

tp

wsi

ppp

t

p

tp

wsi













65



 

negligiblebenotcan
tk

Lc
Ei

eltFor

negligibleis
tk

Lc
Ei

smalltFor

MTRofpositiontheeer
tk

Lc
Ei

MTRofslopetheeer
t

tt

kh

Bq

InNote

tk

Lc
Ei

kh

Bq

kt

Lc
Ei

kh

Bq

t

tt

kh

Bq
pp

t

t

p

t

p

t

p

tp

wsi



































 






















































)
)(

3792
(

arg

)
)(

3792
(

)2(

mindet)
)(

3792
(

mindet)log(6.162

,)1(:

)4()
3792

(6.70

3792
6.70log6.162

2

2

2

2

2















66



Reservoir Limits Test (Ⅲ)
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---  2.8 Example  ---   
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•Other method to estimate distance from well to boundary

(method suggested by Gary)
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Estimation of Reservoir Size

• The basic idea is to compare average static reservoir pressure 

before and after production of a known quality of fluid from a 

closed volumetric reservoir.
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Modifications for Gases
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Modifications for Multiphase Flow
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